Plant essential oils and their components have been known to exhibit biological activities, especially antimicrobial, since ancient time. With the growing interest of the use of either essential oils or plant extracts in the food and pharmaceutical industries, screening of plant extracts for these properties has become of increasing importance [1] .
Cinnamomum zeylanicum (Lauraceae) is a potential source of essential oils in Cameroon and other tropical areas [2] . This plant has been used for many purposes since ancient times and the leaves and the bark are used in various food applications [2] . The essential oil has previously demonstrated high fungicidal activity against Colletotrichum musae, Lasiodiplodia theobromae and Fusarium proliferatum [3] . We have investigated the essential oil extracted from fresh leaves of Cinnamomum zeylanicum from Cameroon and report herein its antiradical and antifungal activities against Aspergillus flavus and Fusarium moniliforme.
The yield of essential oil from fresh leaves of C. zeylanicum was 1.40% (w/w). As the results show (Table 1) , the main components of the essential oil are eugenol (89.1%), linalool (4.3%), benzyl benzoate (3.1%) and cinnamaldehyde (1.5%). Previous studies have reported the chemical profile of C. zeylanicum essential oils from different localities: Sri Lanka [3, 4] , Bangalore and Hyderabad [5] . In From Table 2 , it can be observed that C. zeylanicum exhibited very strong radical scavaging capacity (RSC). This RSC was higher than that of BHT used as the reference compound. This result is consistent with the results of other researchers, who found that cinnamon oil obtained from Sri Lanka had strong antiradical capacity [4] . The oil of C. zeylanicum showed a higher RSC than those of Plectranthus grandis and P. ornatus [7] , Laurus nobilis and Foeniculum vulgare subsp. piperitum [8] and Clausena anisata [9] . This strong RSC of C. zeylanicum oil is probably due to its higher yield of eugenol. This compound, which is used as a flavoring agent in cosmetic and food products, has both pro-oxidant and antioxidant activities [10] .
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C. zeylanicum leaf oil was fungistatic against
Aspergillus flavus and Fusarium moniliforme ( Figure 1 ). There were significant differences in the mycelial growth of oil-supplemented samples compared with the control (ANOVA and Duncan Multiple Range Test, P < 0.05). At 500 ppm, fungal development was completely inhibited over 9 days of incubation. Essential oil at 250 ppm inhibited development of Fusarium moniliforme during the first five days and that of Aspergillus flavus during the two first days. Our results are consistent with the results of other researchers, who found that cinnamon oil had strong and consistent inhibitory effects against various pathogens [3, 11] . The antimicrobial activity has been attributed to the presence of some active constituents in the oil. Our GC/MS study revealed eugenol to be the major constituent of Cinnamomum zeylanicum oil. Eugenol, reported by different workers to be the main component of cinnamon leaf, is also responsible for the antifungal effect of this oil [11] . It has been reported that total inhibition of Penicillium citrinum was achieved by adding 2000 ppm of eugenol and thymol to the liquid medium [12] . Earlier study found eugenol to be the active compound responsible for fungal inhibition produced by clove essential oil [11] , but the authors raised the possibility that interactive effects of other compounds present in smaller quantities may also contribute. In this respect, GC/MS analysis revealed the presence of linalool and cinnamaldehyde in the essential oil used in our experiment. Earlier studies also suggested the antimicrobial activity of cinnamaldehyde [11] and linalool [13] . Although in 
Analysis of essential oils:
The essential oil obtained was analyzed by gas chromatography (GC) and gas chromatography coupled with mass spectrometry (GC/MS).
Gas chromatography:
The oil was analyzed on a Varian CP-3380 GC with flame ionization detector fitted with a fused silica capillary column (30 m x 0.25 mm coated with DB5, film thickness 0.25 μm); temperature program 50°-200°C at 5°C/min, injector temperature 200°C, detector temperature 200°C, carrier gas N 2 1 mL/min. The linear retention indices of the components were determined relatively to the retention times of a series of n-alkanes and the percentage compositions were obtained from electronic integration measurements without taking into account relative response factors.
Gas chromatography/mass spectrometry: GC/MS analyses were performed using a Hewlett-Packard apparatus equipped with an HP1 fused silica column (30 m x 0.25 mm, film thickness 0.25 μm) and interfaced with a quadrupole detector (GC-quadrupole MS system, model 5970). The column temperature was programmed from 70°-200 o at 10°C/min; injector temperature was 200°C. Helium was used as the carrier gas at a flow rate of 0.6 mL/min; the mass spectrometer was operated at 70 eV.
Identification of the components:
The identification of the constituents was assigned on the basis of comparison of their retention indices and their mass spectra with those given in the literature [14, 15] .
Determination of antiradical activity:
The antiradical activity was determined using 2,2-diphenyl-1-picrylhydrazyl (DPPH) [16] free stable radical scavenger, which was dissolved in ethanol to give a 100 μM solution. To 2.0 mL of the ethanolic solution of DPPH was added 100 μL of a methanolic solution of an antioxidant reference (BHT, eugenol) at different concentrations. The oil was tested using the same method. The control, without antioxidant, is represented by the DPPH ethanolic solution containing 100 μL of methanol. The decrease in absorption was measured at 517 nm after 30 min at room temperature. The actual decrease in absorption induced by the test compound was calculated by subtracting that of the control. The concentration required for 50% reduction (SC 50 ) was determined graphically. All the spectrophotometric measurements were performed with a SAFAS UV-mc 2 spectrophotometer, equipped with a multicell/multikinetics measuring system and with a thermostated cell-case.
Antifungal activities
Fungal strains: The strains of Aspergillus flavus and Fusarium moniliforme used as test microorganisms were obtained from the Microbiology Laboratory of the National School of Agro-Industrial Sciences (University of Ngaoundere, Cameroon). The microorganisms were grown on Sabouraud dextrose agar (Difco, Detroit, MI) plates at 25°C for 5 days. Ten mL of 1% Tween 20 was added for collection of the spores. Conidia were harvested by centrifugation at 1000 x g for 25 min and washed with 10 mL of sterile distilled water. The spore suspension was stored in sterile distilled water at 4°C until used.
Antifungal assay: Antifungal assay was performed using the agar disc diffusion method [17] . Potato dextrose agar (PDA) medium with different concentrations of essential oils (250, 500, 750 or 1000 mg/L) were prepared by adding the appropriate quantity of essential oil to the melted medium, followed by manual rotation of the Erlenmeyer flask to disperse the oil in the medium. About 20 mL of the medium was poured into glass Petri-dishes (9 cm x 1.5 cm). Each Petri-dish was inoculated at the centre with a mycelial disc (6 mm diameter) taken at the periphery of an A. flavus colony grown on PDA for 48 h. Control plates (without essential oil) were inoculated following the same procedure. Plates were incubated at 25°C and the colony diameter was recorded each day. Minimal inhibitory concentration (MIC) was defined as the lowest concentration of essential oil in which no growth occurred.
